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SPECIFICATION 



PALLET LABELER SYSTEM 

The present application is a continuation-in-part of U.S. Serial 
No. 09/690,238, filed October17, 2000, the disclosure of which is hereby 
incorporated herein by reference in its entirety. 
Field of the Invention 

The present invention relates generally to loaded pallet 
handling systems and, more particularly, to a system and method for 
applying a printed label to a loaded pallet that identifies the goods loaded 
onto the pallet. 
Background of the Invention 

Pallets are used to store and transport loads of a vast range of 
goods. For example, a pallet can be used to transport boxes of goods that 
have been stacked and stretch-wrapped or otherwise secured upon the 
pallet from a manufacturer to a point of sale. Proper identification of the 
goods loaded onto the pallet, and of the loaded pallet itself, is critical to 
assist in proper routing of the loaded pallet within a warehouse or 
distribution center, and also at a customer's facility. 
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In the past, printed labels have been applied to loaded pallets 
that contain label information pertinent to the product or goods loaded onto 
the pallet, such as the product identification code, pallet identification code, 
quantity, lot number, customer or order identification data and routing 
5 codes. These printed labels have been either affixed to the loaded pallet by 
hand or, more recently, by semi-automated pallet labeler systems that are 
capable of applying one or more printed labels to the loaded pallets as the 
loaded pallets are transported intermittently on a conveyor past the pallet 
labeler system. Proper positioning of the label on the loaded pallet is 

10 important to ensure that the label is not affixed in an irregular area of the 
loaded pallet or at a position that cannot be read by a scanner or other 
device that controls routing of the loaded pallet in an automated warehouse 
or distribution center environment. 

More particularly, pallet labeler systems have been developed 

1 5 in the past that are capable of printing labels with pre-selected pallet and/or 
product identification information and applying printed labels to one side of 
a loaded pallet at one or more predetermined positions, such as upper and 
lower label positions on the same pallet load. Prior pallet labeler systems 
having included a label applicator mechanism that is capable of receiving 

20 printed labels from a label printer and transporting the printed labels toward 
the loaded pallet for applying the printed labels thereto at the predetermined 
label positions. Positioning of the label applicator mechanism relative to the 
loaded pallet has been accomplished through a ball screw drive mechanism 
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having electro-mechanical limit switches that set the predetermined upper 
and lower label positions. 

For example, known pallet labeler systems have included a 
label applicator mechanism that is movable in upward and downward 
5 vertical directions under the control of the ball screw drive mechanism. The 
label applicator mechanism is moved by the ball screw mechanism so as to 
apply printed labels to the loaded pallet at the predetermined upper and 
lower label positions. The electro-mechanical limit switches are manually 
adjusted and set in the ball screw drive mechanism so that the label 

10 applicator mechanism will move and stop at the upper and lower label 

positions when the respective upper and lower limit switches are actuated. 
However, when label positions are to be changed, such as when a loaded 
pallet having a different configuration is to be labeled, the limit switches 
must be manually adjusted and set according to the new label positions. 

1 5 This is not only time consuming and cumbersome, but also severely limits 
the ability of the pallet labeler system to efficiently label a wide range of 
loaded pallets having many different predetermined label positions. 

In known pallet labeler systems, the printed label is applied to 
the loaded pallet through a tamp pad that is pivotally mounted on a forward 

20 end of an applicator arm. The tamp pad is positioned to receive a printed 
label from the label printer, and to transport the printed label toward the 
loaded pallet to apply the label thereto. A photo optic sensor mounted on 
the tamp pad senses the loaded pallet and is used to retract the tamp pad 
from the loaded pallet after the printed label has been applied. However, 
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the photo optic sensor used to sense the loaded pallet is prone to cause the 
tamp pad to retract before the label has been completely applied to the 
loaded pallet. This may be caused by reflections from the stretch-wrap 
material or in situations where the stretch-wrap is loosely spaced from the 
5 underlying goods. In either case, the photo optic sensor improperly causes 
the tamp pad to retract before sufficient contact between the label and the 
loaded pallet has occurred. 

The tamp pad in known pallet labeler system includes 
apertures and bores that are in fluid communication with a vacuum source 

10 fluidly connected to the tamp pad through a vacuum hose. An air assist 
tube emits pressurized air toward the printed label as it separates from its 
backing web at the label printer to move the label into engagement with the 
tamp pad. Vacuum pressure is applied to the tamp pad to hold the printed 
label thereto as the tamp pad is extended toward the loaded pallet to apply 

1 5 the label. However, in the past, the pressurized air source connected to the 
air assist tube and the vacuum source connected to the tamp pad have 
each run continuously throughout the entire label printing and application 
process. As a result, the apertures in the tamp pad tend to become clogged 
over time with dust and other contaminants and the tamp pad eventually 

20 loses its ability to reliably hold the printed labels. Further, a large amount of 
air is used in the label printing and application process. 

Thus, there is a need for a pallet labeler system that is capable 
of efficiently applying printed labels to a wide range of loaded pallets having 
many different predetermined label positions. 
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There is also a need for a pallet labeler system that reliably 
applies printed labels to loaded pallets with sufficient contact to ensure the 
printed label is held thereto. 

There is yet also a need for a pallet labeler system that uses 
5 pressurized air and vacuum sources efficiently during the entire label 
printing and application process. 

There is also a need for a pallet labeler system that is capable 
of efficiently applying printed labels to multiple sides of a loaded pallet 
having many different predetermined label positions. 
10 Summary of the Invention 

The present invention overcomes the foregoing and other 
shortcomings and drawbacks of pallet labeler systems and methods 
heretofore known. While the invention will be described in connection with 
certain embodiments, it will be understood that the invention is not limited 
1 5 to these embodiments. On the contrary, the invention includes all 

alternatives, modifications and equivalents as may be included within the 
spirit and scope of the present invention. 

In accordance with the principles of the present invention, a 
pallet labeler system is provided that is capable of efficiently and reliably 
20 applying printed labels to a single side or to adjacent sides of a loaded pallet 
at a multiplicity of predetermined label positions. The pallet labeler system 
includes a label printer that is capable of printing pre-selected pallet and/or 
product identification information on a label. A label applicator mechanism 
is operatively connected to the label printer for receiving printed labels from 
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the label printer. The label applicator mechanism is mounted for rotation 
relative to the loaded pallet and includes a tamp pad that is capable of 
holding and transporting a printed label toward the loaded pallet for applying 
the printed labels thereto at predetermined label positions on a single side or 
5 adjacent sides of the loaded pallet. 

In accordance with one aspect of the present invention, the 
pallet labeler station includes a drive mechanism for variably moving the 
label applicator mechanism so as to apply printed labels to the loaded pallet 
at predetermined label positions on a single side or adjacent sides of the 

10 loaded pallet. A programmable control is operatively coupled to the drive 
mechanism and is capable of receiving "label position data" that defines 
the predetermined label positions for the printed labels to be applied to the 
loaded pallet. The "label position data" is preferably received either from 
an upstream loaded pallet handling station or is obtained from a look-up 

15 table. The programmable control, in response to receiving the "label 

position data", causes the drive mechanism to move the label applicator 
mechanism so as to apply the printed label to the loaded pallet at the 
predetermined label positions defined by the "label position data". 

In accordance with another aspect of the present invention, 

20 the label applicator mechanism includes a label applicator arm which is 

mounted to a rotary actuator. The rotatable label applicator arm has one 
end supported by the rotary actuator and a free end which supports a label 
applicator head. The label applicator head is rotated by the label applicator 
arm into contact with a single side or multiple sides of the loaded pallet so 
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as to apply the printed labels to the loaded pallet at the predetermined label 
positions defined by the "label position data" which may be the same or 
different for each side of the loaded pallet. 

The pallet labeler system of the present invention has the 
5 particular advantage of applying printed labels to a single side or to adjacent 
sides of a loaded pallet at a multiplicity of label positions. The drive 
mechanism provides variable movement of the label applicator mechanism 
relative to the loaded pallet. The predetermined label positions are defined 
in software by the "label position data" which is either received from an 

10 upstream loaded pallet handling station or is obtained from a look-up table. 
The combination of the pre-programmed "label position data", drive 
mechanism and rotatable label applicator mechanism provide for accurate, 
repeatable and efficient application of printed labels to pallet loads at a 
multiplicity of variable label positions on a single side or adjacent sides of a 

1 5 loaded pallet. 

The above and other objects and advantages of the present 
invention shall be made apparent from the accompanying drawings and the 
description thereof. 
Brief Description of the Drawings 

20 The accompanying drawings, which are incorporated in and 

constitute a part of this specification, illustrate embodiments of the 
invention and, together with a general description of the invention given 
above, and the detailed description of the embodiments given below, serve 
to explain the principles of the invention. 



-8- 

Fig. 1 is a diagrammatic view of an illustrative pallet handling 
system including a pallet labeler system in accordance with the principles of 
the present invention; 

Fig. 2 is a side elevational view showing the pallet labeler 
5 system in a lowered position for applying a printed label to one side of a 
loaded pallet at a lower position; 

Fig. 2A is a view similar to Fig 2 showing the pallet labeler 
system in a raised position for applying a printed label to the one side of the 
loaded pallet at an upper position; 
10 Fig. 3 is a cross-sectional view taken along line 3-3 in Fig. 2; 

Fig. 4 is a cross-sectional view taken along line 4-4 of Fig. 3; 

Fig 5A is a partial top view showing a label applicator head of 
the pallet labeler system moving toward the loaded pallet in a transport 
position for transporting a printed label toward the one side of the loaded 
1 5 pallet; 

Fig. 5B is a view similar to Fig 5A showing the label applicator 
head fully extended in an application position for applying the printed label 
to the one side of the loaded pallet; 

Fig. 6A is a diagrammatic view illustrating data transfer 
20 between the pallet handling system and the pallet labeler system in 
accordance with one embodiment of the present invention; 

Fig. 6B is a view similar to Fig. 6A illustrating data transfer 
between the pallet handling system and the pallet labeler system in 
accordance with an alternative embodiment of the present invention; 
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Fig. 6C is a diagrammatic representation of a look-up table 
including label position data; 

Fig. 7A is a diagrammatic view illustrating an air assist tube of 
the pallet labeler system emitting pressurized air to move a printed label into 
5 engagement with the label applicator head; 

Fig. 7B is a view similar to Fig. 7 A illustrating the printed label 
held to the label applicator head by vacuum pressure; 

Fig. 7C is a view similar to Fig. 7A illustrating the printed label 
held to the label applicator head by vacuum pressure as it is transported 
1 0 toward the one side of the loaded pallet; 

Fig. 7D is a view similar to Fig. 7A illustrating the label 
applicator head moving to a retracted position after applying the printed 
label to the one side of the loaded pallet; 

Fig. 8 is a partial side elevational view of a pallet labeler 
1 5 system in accordance with an alternative embodiment of the present 

invention for applying a printed label to one side of a loaded pallet at a fixed 
distance below the top of the loaded pallet; 

Fig. 9 is a partial top view showing a pallet labeler system in 
accordance with another alternative embodiment of the present invention, 
20 illustrating rotation of a label applicator head from a "home" position 
toward one side of a loaded pallet; 

Fig. 9A is a view similar to Fig. 9, illustrating the loaded pallet 
moving into contact with the label applicator head for applying a printed 
label to the one side of the loaded pallet; 
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Fig. 9B is a view similar to Fig. 9, illustrating rotation of the 
label applicator head toward the "home" position; 

Fig. 10 is a view similar to Fig. 9, illustrating rotation of the 
label applicator head from the "home" position into contact with an 
5 adjacent side of the loaded pallet for applying a printed label to the adjacent 
side; and 

Fig. 10A is a view similar to Fig. 9, illustrating the label 
applicator head applying the printed label to the adjacent side of the loaded 
pallet. 

10 Detailed Description of Specific Embodiments 

With reference to the figures, and to Fig. 1 in particular, an 
illustrative loaded pallet handling system 10 in accordance with the 
principles of the present invention is shown. Pallet handling system 10 
includes a palletizer station 12 for loading products or goods, indicated 

1 5 generally at 1 4, onto standard pallets 1 6 as is well known in the art. As 

shown in Fig. 1, a stacked pallet 18 includes two (2) pallet loads 18a, 18b 
that are carried in stacked formation on a conventional conveyor 20 in the 
direction indicated by arrow 22 from an upstream end 24 of the pallet 
handling system 10 to a downstream end 26. Operation of the conveyor 

20 20 is controlled by a conventional programmable logic controller (PLC) 28 
that communicates with a PLC 30 of the palletizer station 1 2 through a 
data communication link 32 as is well known in the art. The conveyor PLC 
28 and the palletizer station PLC 30 communicate over the data 
communication link 32 so that the palletizer station 1 2 releases the loaded 
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pallets 1 8 of goods in the proper timing and sequence for further 
downstream processing of the loaded pallets 18. 

For example, pallet handling system 10 includes a stretch- 
wrapper station 34 positioned downstream of the palletizer station 1 2 for 
5 stretch-wrapping the loaded pallet 18 as is known in the art. Stretch- 
wrapper station 34 includes a PLC 36 that communicates with the 
conveyor PLC 28 and the palletizer station PLC 30 over the data 
communication link 32 so that information about incoming loaded pallets 18 
can be processed by the stretch-wrapper station 34. In accordance with 

10 the principles of the present invention, a pallet labeler station 38 is 

positioned downstream of the stretch-wrapper station 34 for applying a 
printed label 40 (Fig. 2) to one side of the loaded pallet 18. The printed 
label 40 includes information pertinent to the products or goods loaded onto 
the pallet 1 6 # such as the product identification code, pallet identification 

1 5 code, quantity, lot number, customer or order identification data and routing 
codes, to assist in identifying and routing of the particular pallet of goods 
within the warehouse or distribution center and also at a customer's 
facility. 

Pallet labeler station 38 is the focus of the present invention 
20 and includes a PLC 42 and operator control station PC 44 for controlling the 
printing and application of printed labels 40 to the side of the loaded pallet 
18. As will be described in greater detail below, pallet labeler station 38 is 
designed to apply printed labels 40 at one or more predetermined locations 
on a side 46 of the loaded pallet 1 8 as the loaded pallet 18 is carried 
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intermittently on conveyor 20 past the pallet labeler station 38. In a 
preferred embodiment of the present invention, the PLC 42 of pallet labeler 
station 38 communicates through the data communication link 32 with one 
or more of the upstream conveyor PLC 28, palletizer station PLC 30 and/or 
5 stretch-wrapper station PLC 36 so that information about incoming loaded 
pallets 18 can be processed by the pallet labeler station 38 to ensure that 
the printed labels 40 are affixed to the loaded pallets 1 8 at predetermined 
label positions for that particular pallet of goods. The pallet labeler PLC 42 
communicates with the operator control station PC 44 through a data 

10 communication link 47, such as an RS 232 serial communication link. 

Referring now to Figs. 2-5B, the pallet labeler station 38 will 
be described in accordance with one embodiment of the present invention. 
In this embodiment, the pallet labeler station 38 will be described in 
connection with applying printed labels 40 at one or more predetermined 

1 5 height locations on the side 46 of the loaded pallet 1 8. Of course, those of 
ordinary skill in the art will readily appreciate that other relative positioning 
of the printed labels 40 on the side 46 of the loaded pallet 1 8, such as in 
horizontal or other orientations, is possible without departing from the spirit 
and scope of the present invention. Additionally, the term "side" as used 

20 herein is intended to describe any side of a loaded pallet, and is not 
intended to exclude the top and bottom of a loaded pallet that are 
considered to be sides of the loaded pallet as well. 

As shown in Figs. 2, 2A and 3, pallet labeler system 38 
includes an upstanding support pedestal 48 in the form of an elongated, 
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hollow square tube having elongated, generally planar sides 50a-d. Support 
pedestal 48 is mounted to the floor 51 through fasteners (not shown) that 
extend through an enlarged support base 52 attached at the bottom of the 
pedestal 48. Four (4) support brackets 54 are mounted respectively to 
5 each side 50a-d of the support pedestal 48 and to the support base 52 for 
adding strength and rigidity to the overall structure. The support pedestal 
48 is mounted in spaced relationship to the conveyor 20 so that loaded 
pallets 1 8 are conveyed toward the pallet labeler station 38 and stopped 
during the label application process as will be described in detail below. A 

10 sensor 56 (Fig. 3), such as a photo-eye detector, is mounted upstream of 
the pallet labeler station 38 and is coupled to the labeler PLC 42. At the 
appropriate time, the sensor 56 applies a signal to the labeler PLC 42 which 
signals the conveyor PLC 28 to stop movement of the loaded pallet 1 8 so 
that the loaded pallet 1 8 is stopped and positioned to receive one or more 

1 5 printed labels 40 on the one side 46 of the loaded pallet 1 8 facing the pallet 
labeler station 38, as shown in Figs. 2, 2A and 3. 

Further referring to Figs. 2, 2A and 3, pallet labeler station 38 
includes a carriage assembly 58 that is mounted for vertical movement 
relative to the support pedestal 48. More particularly, the support pedestal 

20 48 includes an elongated mounting plate 60 welded to side 50a of the 
pedestal 48 that extends vertically from approximately the height of the 
conveying surface 62 of conveyor 20 to approximately twenty-four (24) 
inches above the highest height of a loaded pallet to be labeled. The 
mounting plate 60 is preferably made of metal. As shown in Fig. 3, a pair 
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of elongated rails 64 are mounted through fasteners 66 to extend outwardly 
from a front surface 68 of the mounting plate 60 along opposite 
longitudinal edges 70a, 70b of the mounting plate 60. The rails 64 include 
opposing longitudinally extending grooves 72 positioned forwardly of the 
5 front surface 68 that form elongated bearing surfaces for supporting the 
carriage assembly 58 as it moves vertically relative to the support pedestal 
48. 

The carriage assembly 58 includes a carriage mounting plate 
74 and a support pedestal mounting plate 76 secured to a rearward surface 

10 78 (Fig. 3) of the carriage mounting plate 74. Preferably, the carriage 
mounting plate 74 and support pedestal mounting plate 74 are made of 
metal. As shown in Fig. 3, the carriage assembly 58 includes multiple 
elongated roller bearing blocks 80 mounted to a rearward surface 82 of the 
support pedestal mounting plate 76 that cooperate with the rails 64 

1 5 mounted on the mounting plate 60. The rails 64 and roller bearing blocks 

80 are configured to permit relative vertical movement between the carriage 
assembly 58 and the support pedestal 48 with minimal friction. 

In a preferred embodiment of the present invention, movement 
of the carriage assembly 58 in opposite vertical directions relative to the 

20 support pedestal 48 is provided by a rack and pinion drive mechanism, 
indicated generally at 84 (Fig. 3). More particularly, the rack and pinion 
drive mechanism 84 includes an elongated rack member 86 that is mounted 
to extend generally parallel to the support pedestal mounting plate 76 and 
along longitudinal edge 70b, as shown in Figs. 2-4. Rack member 86 
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includes a plurality of teeth 88 spaced vertically along the longitudinal 
length of the rack member 86. Rack and pinion drive mechanism 84 further 
includes a motor 90 (Fig. 3) that is mounted to the carriage assembly 58 
through motor mounting bracket 92. A pinion 94 having circumferentially 
5 spaced teeth 96 (Fig. 3) is mounted to the output of the motor 90 and is 
adapted to move into and out of engagement with the rack member 86. In 
particular, motor mounting bracket 92 is mounted to the support pedestal 
mounting plate 76 of carriage assembly 58 through bolted connections 98. 
Support pedestal mounting plate 76 has elongated slots 100 formed 

10 therethrough that receive the bolted connections 98. An adjustment screw 
102, as shown in Fig. 3, is connected to a lip 104 (Fig. 3) of support 
pedestal mounting plate 76 and the motor mounting bracket 92. When the 
bolted connections 98 attaching the motor mounting bracket 92 to the 
support pedestal mounting plate 76 are sufficiently loosened, the pinion 94 

1 5 connected to motor 90 can be moved into and out of engagement with the 
rack member 86, as indicated by arrow 106 in Fig. 3, by either tightening 
or loosening the adjustment screw 102. The elongated slots 100 formed in 
the support pedestal mounting plate 76 accommodate horizontal movement 
of the bolted connections 98 during the adjustment process. Upper 

20 movement of the carriage assembly 58 relative to the support pedestal 48 
is limited by a bumper 108 mounted to the support pedestal mounting plate 
76 through a bumper bracket 110. Downward movement of the carriage 
assembly 58 is limited by a spring-biased shock absorber 112 mounted to 
the support pedestal 48. 
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In a preferred embodiment of the present invention, carriage 
assembly 58 supports various components that are used for printing and 
applying one or more printed labels 40 to the side 46 of loaded pallet 18. 
In particular, carriage assembly 58 supports a roll of labels 1 14 on shaft 
5 1 1 6 so that blank labels 1 1 8 are conveyed on backing web 1 20 through a 
label printer 122 mounted on the carriage assembly 58 where they are 
printed with preselected pallet and/or product identification information prior 
to being applied to the loaded pallet 18. The backing web 120 is conveyed 
on rollers 124, 126, 128 and 130, and is taken up on take-up roll 132 

1 0 mounted on shaft 1 34 after the labels are printed and applied. A tensioning 
idler 136 is provided to tension the backing web 120 as it travels from the 
feed roll 1 14 to the take-up roll 132. While not shown, it will be 
appreciated that a drive mechanism is operatively connected to the shafts 
116 and 1 34 to ensure proper movement of the backing web 1 20 and 

1 5 blank labels 1 1 8 through the label printer 1 22 during the label printing and 
application process. One suitable printer for printing the printed labels 40 is 
the Model No. 170PAX2 OEM Print Engine commercially available from 
Zebra Technologies Corporation of Vernon Hills, Illinois, although other label 
printers may be suitable as well. Label printer 122 is preferably a thermal 

20 transfer printer capable of printing text, high-resolution bar codes and/or 
graphic images. 

In accordance with the principles of the present invention, 
printed labels 40 are applied to side 46 of loaded pallet 18 through a label 
applicator mechanism 138 carried on the carriage assembly 58. Label 
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applicator mechanism 138 includes a pair of spaced apart guide tubes 140 
and a central pneumatic drive cylinder 142 that are mounted in horizontal 
orientation to carriage assembly 58 through support bracket 144. A label 
applicator head 146 is carried on a forward end of the label applicator 
5 mechanism 138 and includes a vacuum platen or tamp pad 148 that is 

pivotally mounted to a label applicator head mounting plate 1 50. As will be 
described in detail below, label applicator head 1 46 is operatively coupled to 
the label printer 1 22 for receiving labels 40 printed by the label printer 1 22 
and at least temporarily holding the printed labels 40 on the tamp pad 148 

10 during the label application process. 

The label applicator head mounting plate 1 50 include a pair of 
elongated guide rods 1 52 that are slidably received in the respective pair of 
guide tubes 140, and a central applicator arm 154 that is adapted to extend 
toward and retract from the loaded pallet 1 8 under the control of the 

15 pneumatic drive cylinder 142. To this end, pneumatic drive cylinder 142 
includes pressurized air inlets and air outlets as appreciated by those of 
ordinary skill in the art that permit the label applicator head 146 to be 
accurately and reliably moved toward and away from the loaded pallet 18 
during the label application process as described in greater detail below. 

20 As best understood with reference to Figs. 3, 5A and 5B, 

label applicator head 146 is pivotally mounted to label applicator head 
mounting plate 150 through pivot pin 156 that extends through the label 
applicator head 146 and a bracket 158 extending forwardly from the 
mounting plate 150. The label applicator head 146 is biased through 
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spring 1 60 to pivot outwardly and away from the mounting plate 1 50 about 
pivot pin 156 as shown in Fig. 5A. A roller 1 62 is mounted on one side of 
the label applicator head 146 that is adapted to engage a stop bracket 164 
extending outwardly from the mounting plate 1 50. Therefore, when the 
5 label applicator head 146 and associated mounting plate 150 are retracted 
away from the loaded pallet 18 to the home position as shown in Fig. 3, 
the stop bracket 164 engages the roller 162 and causes the label applicator 
head 146 to pivot about pivot pin 156 to a position substantially parallel to 
the label applicator head mounting plate 1 50. 

10 When the label applicator head 146 and associated mounting 

plate 1 50 are extended toward the loaded pallet 18 as shown in Fig. 5A, 
the label applicator head 146 pivots about the pivot pin 1 56 when the roller 
1 62 disengages from the stop bracket 1 64 under the biasing force of spring 
160. In the pivoted position, the label applicator head 146 is carried at an 

1 5 angle relative to the side 46 of the loaded pallet 1 8. The degree of pivoting 
is controlled by an adjustment screw 1 66 that extends from the mounting 
plate 150 into engagement with an abutment surface 168 (Fig. 5) formed 
on the label applicator head 146. The adjustment screw 1 66 can be 
retracted or extended to either increase or decrease the degree of rotation 

20 of the label applicator head 146 relative to the mounting plate 150. When 
the label applicator head 146 engages side 46 of the loaded pallet 1 8 as 
shown in Fig. 5B, the label applicator head 146 pivots about the pivot pin 
156 to a position substantially parallel to the mounting plate 150. In this 
way, the pivoting movement of the label applicator head 146 from the 
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position in Fig. 5A to the position in Fig. 5B improves contact and 
application of the printed label 40 to the side 46 of the loaded pallet 18 
during the label application process and ensures reliable attachment of the 
printed label 40 to the loaded pallet 18. 
5 During the label printing process, the printed label 40 leaves 

the label printer 1 22 and separates from the backing web 1 20 as the 
backing web 120 turns sharply about a peel edge inside the printer 122. 
As shown in Fig. 7A, during the separation of the printed label 40 from the 
backing web 1 20, an air assist tube 1 70 mounted adjacent the label 

10 applicator head 1 56 in its retracted position is turned on to emit pressurized 
air from vertically and/or horizontally spaced outlets 1 72, shown 
diagrammatically as pressurized air jets 1 74, toward the printed label 40 to 
move the label 40 into engagement with the vacuum platen or tamp pad 
148 of label applicator head 146. The tamp pad 148 includes a plurality of 

15 apertures 176 and bores 178 that are in fluid communication with a 

vacuum source (not shown) that is fluidly connected to the tamp pad 148 
through a vacuum hose 1 80. As the label 40 is being separated from the 
backing web 122, the vacuum pressure supplied to the tamp pad 148 is 
turned off until the label has generally completely separated from the 

20 backing web 122 as shown in Fig. 7B. When generally complete 

separation of the label 40 and backing web 122 has occurred, vacuum 
pressure is then applied to tamp pad 148 to hold the label 40 thereto and 
the pressurized air jets 1 74 from the air assist tube 1 70 are turned off. 
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During the label application process, the label application head 
146 is extended toward the loaded pallet 18 and pivots to the "transport 
position" as shown in Fig. 5A when the roller 162 disengages from the 
stop bracket 1 64 under the biasing force of spring 1 60. During transport 
5 of the printed label 40 toward the loaded pallet 1 8, vacuum is applied to 
the tamp pad 1 48 to hold the printed label 40 in proper position on the pad 
148 as shown diagrammatically in Fig. 7C. 

When the printed label 40 is applied to the loaded pallet 1 8 as 
shown in Fig. 5B, the label applicator head 146 pivots to an "application 

10 position" that is generally parallel to the mounting plate 150 and the side 
46 of the loaded pallet 18. The label applicator mechanism 138 includes a 
sensor 1 82, such as a proximity sensor or photo electric cell sensor, that is 
able to detect movement of the label applicator head 146 to the 
"application position" as shown in Fig. 5B. Upon detecting the 

15 "application position" of the label application head 146, the sensor 182 is 
operable to terminate application of vacuum pressure to the tamp pad 148, 
and the label application head 146 retracts toward a "home position" as 
shown diagrammatically in Fig. 7D. In this way, the selective application 
and termination of the pressurized air jets 1 74 and vacuum pressure to the 

20 tamp pad 148 reduces the amount of air used during the label printing and 
application process, and also reduces the likelihood that the apertures 1 76 
formed in the tamp pad 148 will be become clogged with dust and other 
contaminants. Further, activation of sensor 182 ensures that tamp pad 
148 has made sufficient contact with the side 46 of the loaded pallet 18 to 
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affix the label 40 to the loaded pallet 18 despite irregularities in stretch- 
wrapping or loading of goods in the pallet load. 

As shown in Figs. 2 and 2A, the pallet labeler station 38 is 
capable of applying printed labels 40 to the loaded pallet 1 8 at a multiplicity 
5 of predetermined label positions, such as a lower position (Fig. 2) and an 
upper position (Fig. 2A). To this end, the pallet labeler system 38 is 
capable of receiving "label position data" through data communication link 
32 from an upstream data source, such as the conveyor PLC 28, palletizer 
station PLC 30 and/or stretch-wrapper PLC 36, and to position the label 

10 applicator mechanism 138 so as to apply the printed label 40 to the loaded 
pallet 18 at the predetermined label position. 

In one embodiment of the present invention, as shown in Fig. 
6A, the pallet labeler station PLC 42 receives information from an upstream 
data source about a loaded pallet 1 8 coming to the station 38 to have one 

15 or more printed labels 40 applied thereto. More particularly, the pallet 

labeler station PLC 42 is coupled to one or more of the conveyor PLC 28, 
palletizer station PLC 30 and stretch-wrapper station PLC 36 through the 
data communication link 32. Each loaded pallet includes a "data packet", 
indicated diagrammatically at 1 84, that defines certain attributes about that 

20 particular loaded pallet 18. The data packet 184 may include the product 
identification code, pallet identification code, quantity, lot number, 
customer or order identification data and routing codes, to assist in 
identifying and routing of the particular pallet of goods within the 
warehouse or distribution center and also at a customer's facility. 
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Additionally, in accordance with the present invention, the data packet 184 
for a particular loaded pallet also includes "label position data" that defines 
one or more predetermined locations on the loaded pallet at which the 
printed labels are to be applied. For example, data packet 184 may include 
5 label position data for a lower label to be applied to the loaded pallet 1 8 
and label position data for an upper label to be applied to the same loaded 
pallet 18. The label position data may be defined as the desired position of 
the label on the pallet as measured in inches from the ground and is input 
as data as part of the data packet 1 84 for that particular pallet load at a 

10 location upstream of the pallet labeler station 38. Of course, data packet 
1 84 may contain label position data pertaining to one, two or more label 
positions for a single loaded pallet. 

Still referring to Fig. 6A, the pallet labeler station PLC 42 
transmits certain data, indicated diagrammatically at 1 86, such as the 

1 5 product identification code or pallet identification code, to the operator 
control station PC 44 through the data communication link 47. The 
operator control station PC 44 uses this information to generate label data, 
indicated diagrammatically at 188, that is applied to the label printer 122 
so the label printer 1 22 prints a label having the desired label information 

20 and format for that particular pallet load. At about the same time that the 
operator control PC 44 is generating the label data to be applied to the label 
printer 1 22, the pallet labeler station PLC 42 is controlling the motor 80 to 
move the label applicator mechanism 138 in position so as to apply the 
printed label 40 at one of the predetermined label positions on the loaded 
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pallet 18. After the printed label 40 has been applied, the label applicator 
mechanism 1 38 is moved so as to apply a printed label 40 at the next 
predetermined label position on the loaded pallet 18. 

Positioning of the carriage assembly 58 is controlled by the 
5 PLC 42 and a sensor 1 90 coupled to the PLC 42 that is capable of 

determining the position of the carriage assembly 58 relative to the support 
pedestal 48, for example. In one embodiment of the present invention, the 
sensor 1 90 comprises an encoded rotary disk 1 92 that is keyed to the 
pinion 94. During movement of the carriage assembly 58, the encoded 

10 rotary disk 192 rotates with the pinion 94. A reading head 194 (Fig. 3) is 
mounted to the motor mounting bracket 92 and is operable to monitor the 
rotation of the encoded rotary disk 1 92 and apply signals to the PLC 42 
that indicate the degree of rotation of the encoded rotary disk 1 92 as will 
be readily appreciated by those skilled in the art. By monitoring the 

1 5 position of the carriage assembly 58 through the sensor 1 90, the PLC 42 is 
able to accurately position the label positioning mechanism 1 38 so as to 
apply the printed label 40 at the proper label position as defined in the data 
packet 184. After all labels 40 have been applied to loaded pallet 18, the 
carriage assembly 58 is lowered to its lowermost position so that the 

20 sensor 1 90 is reset to eliminate drift prior to the next pallet labeling cycle. 
Printer status information, indicated diagrammatically at 1 96, is applied 
from the label printer 1 22 to the operator control station PC 44, and from 
the operator control station PC 44 to the PLC 42. In this way, the carriage 
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assembly 58 is only moved when the label printer 1 22 is in a proper status 
condition to print a desired label. 

In the alternative embodiment of the present invention as 
shown in Fig. 6B, the pallet labeler station PLC 42 does not receive the 
5 label position data in a data packet 1 98 received from an upstream station 
through the data communication link 32. Rather, in this embodiment, the 
operator control station PC 44 includes a look-up table 200 (Fig. 6C) from 
which the label position data can be obtained from the product 
identification code or pallet identification number transmitted in the data 

10 packet 198. For example, as shown in Fig. 6C, the look-up table 200 
correlates the product identification code or pallet identification number 
with one or more label position data pertaining to a particular pallet load. 
The label position data is applied to the PLC 42 from the operator control 
station PC 44, indicated diagrammatically at 202 in Fig. 6B. The PLC 42 

1 5 uses the label position data 202 to control positioning of the carriage 
assembly 58 as described in detail above so as to properly position the 
label applicator mechanism 1 38 to apply a printed label 40 to the loaded 
pallet 18 at the predetermined label position as defined by the "label 
position data" obtained from the look-up table 200. 

20 It will be appreciated that pallet labeler station 38 has the 

particular advantage of applying printed labels to a loaded pallet at a 
multiplicity of label positions. The rack and pinion drive mechanism 84 
provides variable movement of the label applicator mechanism 138 relative 
to the loaded pallet 18. The predetermined label positions are defined in 



-25- 

software by the "label position data" that is either received from upstream 
loaded pallet handling stations or is obtained from the look-up table 200 in 
the operator control station PC 44. The combination of the pre- 
programmed "label position data", rack and pinion drive mechanism 84 and 
5 sensor 1 90 provides for accurate, repeatable and efficient application of 
printed labels to pallet loads at a multiplicity of variable label positions. 

In an alternative embodiment, a pallet labeler station 238 in 
accordance with the principles of the present invention is shown in Fig. 8, 
wherein like numeral represent like parts to the pallet labeler station 38 of 

10 Figs. 1-7D. In this embodiment, pallet labeler station 238 includes a 
sensor 240, such as a photo-eye detector, mounted to the carriage 
assembly 58 through mounting bracket 242. Sensor 240 is mounted a 
predetermined distance "X" above an upper surface 244 of the tamp pad 
148 and is coupled to the PLC 42 of the pallet labeler system 238. In this 

1 5 embodiment, pallet labeler station 238 is configured to apply the printed 
label 40 a predetermined distance below the top edge 246 of the loaded 
pallet 18, as defined by the spacing "X" between the upper surface 244 of 
the tamp pad 148 and the sensor 240. This may be advantageous when 
there are a wide range of different height pallet loads to be labeled, and it is 

20 desirable to apply the printed label 40 at a common location on each loaded 
pallet 1 8 rather than applying the label 40 to a predetermined label position 
for each pallet load. 

In use, the loaded pallet 18 is stopped so that side 46 of the 
loaded pallet faces the pallet labeler station 238. Carriage assembly 58 is 
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moved upwardly relative to the support pedestal 48 until the sensor 240 
detects the top edge 246 of the pallet load. At this position, sensor 240 
applies a signal to pallet labeler station PLC 42 that stops further upward 
movement of the carriage assembly 58. The label printing and application 
5 cycle is initiated so that label applicator mechanism 1 38 extends label 

applicator head 146, and in particular tamp pad 148, into contact with the - 
loaded pallet 1 8 to apply a printed label 40 a distance "X' below the top 
edge 246 of the pallet load. 

Referring now to Figs. 9, 9A-B, 10 and 10A, a pallet labeler 

10 station 300 is shown in accordance with another alternative embodiment of 
the present invention, wherein like numerals represent like parts to the 
pallet labeler station 38 of Figs. 1-7D. In this embodiment, a rotatable label 
applicator mechanism 302 is supported for rotation on the carriage 
assembly 58 for applying one or more labels to a single side or two 

1 5 adjacent sides of the loaded pallet 1 8 as will be described in greater detail 
below. 

The label applicator mechanism 302 includes a label applicator 
arm 304 which is rotatably mounted to a support 305 of the carriage 
assembly 58 through a rotary actuator 306. The rotary actuator 306 is 
20 operable to rotate the label applicator arm 304 generally ninety degrees 

(90°) about a vertical axis 308 between a "home" position shown in Fig. 9 
to a fully rotated position shown in phantom in Fig. 9. In the "home" 
position, the label applicator arm 304 extends generally parallel to the 
conveying direction 22 of the conveyor 20 and is positioned to receive 
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printed labels 40 from the label printer (not shown) as described in detail 
below. In its fully rotated position toward the loaded pallet 18, the label 
applicator arm 304 is positioned to extend into the travel path of the loaded 
pallet 18 as it is conveyed on the conveyor 20. The rotary actuator 306 
5 may be a pneumatically controlled rotary actuator, such as the Model 

PTR2520903AA21-C rotary actuator commercially available from Parker 
Hannifin Corporation of Wadsworth, Ohio, or any other suitable rotary drive 
mechanism capable of rotating the label applicator arm 304 about the axis 
308 as will be appreciated by those of ordinary skill in the art. 

10 Further referring to Fig. 9, the rotatable label applicator arm 

304 has one end supported by the rotary actuator 306 and a free end 
which supports a label applicator head 310. The label applicator head 310 
includes a label applicator head support 312 and a vacuum platen or tamp 
pad 314 which is biased outwardly from the label applicator head support 

15 312 through springs 31 6. 

During the label printing process, the printed label 40 leaves 
the label printer (not shown) and separates from the backing web (not 
shown) as described in detail above in connection with the pallet labeler 
station 38 of Figs. 1-7D. During the separation of the printed label 40 from 

20 the backing web (not shown), an air assist tube (not shown) mounted 
adjacent the label applicator head 310 when it is located in its "home" 
position is turned on to emit pressurized air toward the printed label 40 to 
move the label 40 into engagement with the vacuum platen or tamp pad 
314 of label applicator head 310. As the label 40 is being separated from 
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the backing web (not shown), the vacuum pressure supplied to the tamp 
pad 314 is turned off until the label 40 has generally completely separated 
from the backing web (not shown). When generally complete separation of 
the label 40 and backing web (not shown) has occurred, vacuum pressure 
5 is then applied to tamp pad 314 to hold the label 40 thereto and the 

pressurized air jets of from the air assist tube (not shown) are turned off. 

In one embodiment, the pallet labeler station 300 is operable 
to apply a single printed label 40 to a front or leading side 31 8 of the 
loaded pallet 18 and to the side 320 of the loaded pallet 18 which faces 

10 the pallet labeler station 300. The pallet labeler station 300 is operable to 
apply a printed label 40 to each side 318 and 320 of the loaded pallet 18 
at a predetermined height location which may be the same or different for 
each side 318 and 320. The predetermined label height location for each 
side 318 and 320 is defined by the "label position data" received by the 

1 5 pallet labeler station 300, as described in detail above in connection with 
the pallet labeler station 38. The "label position data" controls vertical 
movement of the carriage assembly 58 to accurately position the label 
applicator mechanism 302 so as to apply the printed label 40 at the proper 
height location for each side 318 and 320 of the loaded pallet 1 8 as 

20 defined by the "label position data". 

For applying a printed label 40 to the front or leading side 318 
of the loaded pallet 18 as shown in Figs. 9, 9A and 9B, the carriage 
assembly 58 and rotatable label applicator mechanism 302 are positioned 
at the predetermined label height for the front or leading side 318 as 
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defined by the "label position data". As a loaded pallet 18 approaches the 
pallet labeler station 300, a sensor (not shown) senses the incoming loaded 
pallet 18 and, in response thereto, causes the conveyor 20 to stop the 
loaded pallet 1 8 downstream of the fully rotated position of the label 
5 applicator arm 304. The rotary actuator 306 thereafter rotates the label 
applicator arm 304 and label applicator head 310, with the printed label 40 
held thereto by vacuum, ninety degrees (90°), as indicated by arrow 322, 
so that the tamp pad 314 is positioned in the travel path of the loaded 
pallet 18 on the conveyor 20. 

10 As shown in Fig. 9A, the loaded pallet 18 is thereafter 

advanced in the direction of arrow 22 toward the tamp pad 314 so as to 
contact and compress the tamp pad 314 as the printed label 40 is applied 
to the front side 318 at the predetermined label height defined by the 
"label position data". As the loaded pallet 18 continues to advance on the 

1 5 conveyor 20 in the direction of arrow 22, the label applicator arm 304 is 
caused to initially rotate back toward the "home position" as indicated by 
arrow 324. A sensor (not shown) is provided to sense the initial return 
movement of the label applicator arm 304 and, in response thereto, causes 
the rotary actuator 306 to rotate the label applicator arm 304 in the 

20 direction of arrow 322 back to the "home position" as shown in Fig. 9B. 

Referring now to Fig. 10, the carriage assembly 58 and 
rotatable label applicator mechanism 302 are thereafter positioned at the 
predetermined label height for the side 320 as defined by the "label 
position data" which may be the same as or different from the 
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predetermined label height for the front or leading side 318. As the loaded 
pallet 18 approaches the pallet labeler station 300, a second sensor (not 
shown) senses the incoming loaded pallet 1 8 and, in response thereto, 
causes the conveyor 20 to stop the loaded pallet 1 8 so that the side 320 
5 of the loaded pallet 1 8 faces the pallet labeler station 300. 

The label applicator mechanism 302 receives a second printed 
label 40 from the label printer (not shown) which is held to the label 
applicator head 310 by vacuum applied to the tamp pad 314. The rotary 
actuator 306 thereafter rotates the label applicator arm 304 and label 

10 applicator head 310, with the printed label 40 held thereto by vacuum, in 
the direction of arrow 326 toward the side 320 so that a leading edge 328 
of the printed label 40 contacts the side 320 of the loaded pallet 1 8. 
Thereafter, as shown in Fig. 10A, the loaded pallet 18 is advanced on the 
conveyor 20 in the direction of arrow 22 so that the tamp pad 314 screeds 

15 or wipes the printed label 40 onto the side 320 of the loaded pallet 1 8 at 
the predetermined label position defined by the "label position data". 

The pallet labeler station 300 is operable to apply one or 
multiple printed labels 40 to a single side or to adjacent sides of the loaded 
pallet 1 8 at a multiplicity of predetermined label height positions as defined 

20 by the "label position data". When applying multiple printed labels 40 to 
one side of the loaded pallet 18, the label applicator mechanism 302 
receives a printed label 40 from the label printer (not shown) and the 
carriage assembly 58 and rotatable label applicator mechanism 302 are 
positioned at a first predetermined label height for that side of the loaded 
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pallet 18. The label applicator arm 304 is rotated and the conveyor 20 is 
operated as necessary so as to apply the printed label 40 to the one side of 
the loaded pallet 1 8 at the first predetermined label height. Thereafter, the 
label applicator arm 304 is rotated to the "home" position so that the label 
5 applicator mechanism receives a second printed label 40 from the label 
printer (not shown) and the carriage assembly 58 and rotatable label 
applicator mechanism 302 are positioned at a second predetermined label 
height for that side of the loaded pallet 18. The label applicator arm 304 is 
then rotated and the conveyor 20 operated as necessary so as to apply the 

10 printed label 40 to the one side of the loaded pallet 18 at the second 
predetermined label height. 

While the present invention has been illustrated by a 
description of various embodiments and while these embodiments have 
been described in considerable detail, it will be appreciated by those of 

1 5 ordinary skill in the art that departures may be made from such details 
without departing from the spirit or scope of applicants' invention. For 
example, while the terms "upper", "lower", "above" and "below" have 
been used herein to discuss one embodiment of the present invention, it 
will be understood that other orientations of the pallet labeler station 

20 components and loaded pallet 1 8 are possible without departing from the 
spirit and scope of the present invention. The invention in its broader 
aspects is therefore not limited to the specific details, representative 
apparatus and method, and illustrative example shown and described. 
Having described the invention, what is claimed is: 



